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(54 ) Title of the Invention 

Nu cle,c Ac.d Analysts Method 



(57) Abstract 

T. „, m „,neo«K * «P» - — » - ™" iP ' C mRNM 

varied in order to alter the mobilities 
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, . , mRNAs are then identified and simultaneously ffl*** that have 
electrophoresis, and the J^^As - collected. ^^ZvL followed by 
DNA probes that avehbrd 1Z ed m RNAs are released fcumpj differenc e* 

hybridized respectwelv to^ he P ^ separated and d tec ed ^ nd amounts 0 

electr o P horesi, ^. ta ^ £ A an P lyses are then carried out in o r « . nve g chemllumin escent 
are labeled via fluorophore 50. dye, 

substance and the like. 

Patent Claims s _ characte rized by comprisi n S a f l °\ e \Vmprronmming 

Claim 1. A method for differen t respective mob.ht.es s added i ^ ^ ^ 

gaming multiple DN A P~Js ^ • • ^ different resj - J ^ hybndized t0 

multiple nucle.c ac.ds s th the wher£ „ excess DN A P-b ^ dized t0 ^ 

aforementioned multiple nuc e,c ac ^ the DN A probes ^ pNA probes 

any of the nucleic ac.ds > from the nucleic X^^s. where the types 

aforementioned nucle.c ac.ds are cd feased on the.r ditte 

that have been released are se arc ed d simultane0US K . 

and amounts ofthe multiple nucle.c a rlaim 1 characterized in that the 

, • m.rleic acids according to Claim . specimen 
Claim 2. The method for analyz.ng ^f^ tropnor e S1 s to fractionate nucleic adds 

bee „ pr ided »dl. difftr.n. resp«i, ^ cto „ct«n«d ,n 

ac ,ds are separated from the ^ ^ ciaims ^ charaetenze d m 

IlnterLingua 
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of Claims 1-6, characterized it 



,. t anv one oi Claims 

*«*'— .... ..... » 



' claim 7 characterized in that 

Claim ,1 The method for ^^Lentioned DNA .ohes ,s detected. 

XcnvU.fronttherad.oact.veelementu ^ g charact erized in that the 

nami p The method for analyzing nude, -'^Ined D,A probes ,s detected. 
Ss^ce from the fTuorophore used to ^ ^ ^ ^ ^ 

Cm 13. The method for -^—^0^ U -eted. 

absorption due to the dye used to label charact enzed in that the 

, . for analyzl ng nucleic acids according o C >m ioned DNA probes 

clrT A — for analyzm g .ucleic ^^^^SS^ 
fining -^^riTa * OKA -bes having ^^^ V r^s wh.ch have not 
multiple nucleic ac.ds, *° *a , ic acids , a process wheret ex obtamed hy thc 

respective aforementioned mul .p e nu ^ a proc£SS where n u w a f)rst 

hybridized to any of the nucleic a c.d .are electropho resiS medium an s P that 
^mentioned Passes r oduc ed^nt ^ ^ .forer^noncd ^ e 

electrophoresis, a process wl ere.n th ioned nucle ,c ac.ds are re ^ ^ b> 

have hvbridized respectivel to the wherein separation and rohes that have been 

"aforementioned multiple ^^ e W diffc Lces in the r^j£i 
a second electrophoresis , e nucleic acds are analyze 

released, where the types and amount ^ ^ chardC teri Z ed in that the 

medium. nf claims 15-17, characterized in that the 

^ — 1 — tores,s ■**" 

s „,i P „m«.bier,lm. imerLingua 

* Linguistic Services im. 



f Claims 15-19. characterized in that 

been provided v> una"' 



-oanv one of Claims 15-19, characterized 

Ca^l.Thenu^ 

* eDNAP frt di£ent mobilities by changing the,r phvs.cal 
been provided vmiu 

modification of said probes. characterized in that 

, ■ acid analysis method according to any aforement ioned „■--" 

Uarereleasedfro.thenucle.cac.ds 

aaim2,Tnenuc^,^ 

the aforementioned DNA probe anv one of Claims 1 5-22. characterized 

the aforementioned DNA pro dn2 t0 a nv one of Claims 1 

^aforementioned DNA probes are - ^ ^ ^ ^ , n thal 

Ciain^.Thenucle.^ 

*e aforementioned DNA probes charac terized m that the rad,oac„v,t> 

Clain^Tnenucleic^^^^^ 

from the radioactive element used ^ charac terized in that the 

Cairn 28. The method for ^§^2^ 

S^encefromthenuorophoreusedtolabelth charac terized ,n that the light 

2s^*^^"- fc,i— """" 

is detected. 



ids hav( 



that 



;haracterized in that 



Detailed explanation of the invention 
[0001] 

Field of industrial application 

The present invention pertains 
particularly mRNA(messenger-RNA). 



to a method for detecting 

InterLingua 



the types and amounts 



of nucleic acids. 



[0002] 

• a in its DNA Organisms earn' out various 
Prior art onanism is contained in its ui^ e m RNA which is 

Abl uepr,ntofthe^v^^ =istimuii u^^^^ when the 
biological activities after having rece bio log.cal activity is tn mRNA in 

associated with this ^^T^c^ active f ^^^the cell 's afmgerprint of the 

cellular activity, the condition of a ceH or the mRNA and he P rotein P of iUnesses . The 

^amounts of '-^^^ed ^ning ^^^^ impo nant from a 

^^^^rh^^^^ ^ — ve - and requ,res a 

practical standpoint: however, 
great deal of effort. 

, a ^herebv the proteins related to the 
„,„„„«,», of »« fc- A ;: ^ obes ,„„ „ yb „d,« ,0 7 increlS e or dec,,™ »> 

'IrSa based « .1.= »' VS.". c...«d ou, by "f^7^„«d by f 

SSSSKSSSses- 

determined whether or not there was an 



[0004] 

Will! the aforementioned convenuo n the reto, and thus only a singi 

method for an illness based ^ amounts 0 f a few tens to a te ^ desirab , e 

simultaneously apprehend the change makes such an anal>sis p 

sinnle mRNA. The development of a techniq 
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f offering an mRNA 

[0005] , n , n respons e to this demand, has the g^sly invest*. ted The 

Tbepr esentinven ; o^^ botl 
analysis method ^ specification as a tern, 

term "nucleic acid is useu 
(complementary DNA). 

100061 -nvolves the simultaneous 

that hybridize respe mRNAs can b m£thod where n th en, ^ 

probes ,s varied. ; o ^ m base m0 ,et,es or sugar m 

of the phosphoric aciut 
reac ts with amino acids. 

, n collected, and the DMA 

qualitative and quantitative a . 
can be investigated. 

. , the nucleic acids can be 

100081 «. ~* -r;^"S^S 

1 K dve chemiluminescent 

accordance with the means that was 

. InterLingua 



[0010] 

probes, and by varying th « ^ duced " by using a combination oUw ^ ^ probes 

amounts of the nucleic ac.ds. 



The 



[0011] 

Embodiments of ^ present Mention Is described fc^-jng F*~ 

An application the target of analyse >s mRNA - 

following explanation is the s 

^f.r collecting mRNA from cells. 

Embodiment! hvmine oligomers (dT) - ^^Molecular Biol<«- (^-^ 

Magnetic beads h ^ ,n ^ scrlbed in the Technical H»ndboo£ Mi< . rotite r pla tes with 

Th e details of this P- ced " £ ° n Nucleic Ac.ds Research 18. M ' ^ 519 (,» A 

vesse , 10 using a rr jg.cUJ^ ^ ^ ^ obtained in 
than the mRNA. 
solution is used as sample. 



rr.0121 tir heads with attached polythymine °' , 8 omer <d J^ nt 0 f 

10 1 ,„ this embodiment. 0.1 ^.^.^ \v - para ted by hybndi^om ^ ^ as 2 



mRNA attaclteo iu ™ j 
kb this amount corresponds to 2 x 

lO'-lO 8 molecules or less. 
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100131 , • Fieure 2 DNA probes which will hybridj«J» the mRNA £ J^*^^ 

^ b > ^r^rrd^^By this ^ns, it -^ e 0 r th r m ^A, p 

[Jhility) of each of the mRNAs w^ ^ ^ ^ hybnd , zed to 
separation to identity win 

isothiocyanate: fl uoresc f/*DNA probes, each having electrophone rates^t a 

W ould not vary greatly. These prob ^ ^ j IS used . 

description. Figure 2 presents only the 

[0015] . DNA pr0 be sets was 1 fmol (^^f ^^^^0 to 

The amount of each probe , t he UN P ^ probe t , , probe ^ ^ 
divided into six equivalent portio js as sh £n £ ^ , ; n 1 2 ^ ^ ^ 

the magnetic beads, as indicated in 101-1U,. 

100161 , e ,t as shown ,n Figure 3, the P^r^^^^^^lf^ 
_ e^ophoretically ^ Into the upper end of to cap, ^ ^ p J fm 

W ere transferred, along with the magnet. ^.^ glec de % SS eh a Is ^ ^ 

end using a magnet 20 could the n be 

bes dis soc.ated. An e ect ropno downwards. The UN H accordan ce with the 

Lt the associated D^A P^ ; 5 bes ^ ^ electrop horet,c mobilities 
respectively separated because P 
type of mRNA. 

j , .to/ nnlvacrvlamide (6%T, 

10017] , 3 %vt o /o C ross-linker and 0 w /o po - , 62 , 900 

The gel used for separation contained 3 ^ (AnalytIca , Chemistry 

■V'O which is the same type of gel used 

3/oC) ' % ^ InterLingua 

* Linguistic Sen-ices Inc. 

■ (3 lf,792-3636/Fax(31 0)792-3642 
mi E-n.a.1 japancsefiaolcom 



... to achieve separation 
■ was 25 cm. and at this iength it was ^ mK probes 

S."edtotbeDNAprobes. 

, TU1TC (tetramethylrhodamine 

[00^81 , as the fluorophore 50 in this "^i (fluorescence wavelength 615 

wavelengths and using different u. 
detected at one tune. 

, and s0 it accumulates at the 

v.rinits of the upper end of the ge a fc b£ electrophoreses m pr obe set. By 

4 m eans. numerous n RN M ^ ^ analysis can be 

directK investigated in this p 
JNA. which has better stab,lit>. 

[0020] . 

■ ri nrevious embodiment, in this 
Embodiment 2 without modification in the pr id , zalion w ith the 

Although mRN A was used n a « » ^ was then analyzed b fey h 

example mRM A was separate ^ t f apped with ^ ^ tubular ge l can be used 
DN A probes. Specif^ * electropho res,s. ^^t" ^"ted state in a long gel. and 

and W as then separated by^ agarose g ^ ^ ^ a e d ,n a £ ^ kngth . 



the gel 
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[0021] . , in this manner were each used i as |j* m ^ e ^f c beads having 

The vari o«s fracti- F ^ ^ embodime n t us.n 8 thereby bringing 

probes in each of t e 
electrophoretic distances. 



■ ■ a nluralitv of gel capillaries as 
100231 electrophoresis device comprising ^ P u «» - 27 was use d ,n 

1„ this embodiment, a gel elect . P n (Kokal) No. He, 3 >v simultan e 0 usly 

usina such devices as a line senso,. 



[0024] 

a «7e but separation and measurement 
Embodiment 3 frac tionated based on size ' ^ fract ,onation. This 

in Embodiment 2 electrophoresis W ,tho* P***" ^ ^ ^ d 

can also be carried out b> ^° J™ A using magnetic beads as sho* ^ f dized aden ine-thymme 
p ocedure involves ^ «W^^as incried in order to ™»^^ e magnetic beads alone 

mRNA. and the resulting mixture 
of about 0.5-1 mm. 

led with a 10 mm length of 

the hybridized DNA probes, so that they p 

. InterLingua 



b jc1 was removed, and 

^Vrper^^ 

dimensional separation w* arn ed ^ apparatus descnbed ^^^ ^ ^ t „ 

dimensional separation can be ^ tube-shaped ge .1- ^ ^.^ orlhog0 nal to the tube geh 

, n.ion was presented for a case where 

[0028] 

mus DNA probes can be 

Effect of the invent.on descnbed above nume ^ hav , 

„f the present invenuu „ tr „ n Vioresis rates 01 r Jcpvirani 



Effect of tne mv«..»— invent ion as describee f DNA pro bes wh,cn . - 

By means of Je ^ •„ eiectropho-s : ^ J us be determined 

simultaneously ana, ^ A b T he types and amounts of multiple m 
^utnlully'by this means. 

Brief description of the ^^ d ^ m ^ A sam ples are prep^ ha5 been trapp ed on 

F ure , . Diagram showing how the m es ar£ bound to m 

. nd analysls of each probe by means of 
SfB^tcbematie d.agram describing separation and 



Figure - 
electrophoresis. 
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Keyed legends: 



101.102. 



mRNA 
Polyadenine 
Magnetic beads 

PoKthymine oligomer 

niRNA trapped on magnetic beads 

Vessel 

Reaction liquid 
Magnet 

Magnetic beads 

Fluorescently labeiea p m «mnle introduction part 

Si*-*-"'"— 

Magnet 
Heater 

Laser oscillator 
Detector 

Positive electrode chamber 
Magnetic beads 
Reaction liquid 



Figure 1 



nth mRNA 
+ unreacted materials 
Magnetic beads held with a magnet 

Washing 

Unreacted materials 
nth mRNA 

m RNA sample suspens.on 



Figure 2 



mRNA sample suspens.on 
Six equivalent portions 
Probe sets 2-6 added 
Probe set 1 
Added 

Washing 
Removal 
Excess probe 

S h fluorescentlv labeled probe 
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Figure 3 

! Sample added 

2 Sheath liquid 

3 mth probe 

4 Sheath liquid 
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xistent quantities of a 
is changed, by changing 
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^probes^ybridized by each of ^fSectrSphoresis is made 

a phosphor 50, coloring marer, 
substance, etc. 



